EMSnet Network Performance September 2004

EOS Mission Support Network
Performance Report

This is a monthly (August and September, in this case) summary of EMSnet
performance testing -- comparing the measured performance against the requirements.

Highlights:

- The "Integrated measurements” are now used as the basis for the ratings (in
those cases where available), and are incorporated directly in the spreadsheets
and charts (See the discussion on this topic last month). The integrated
measurements are believed to be more accurate than the previous method (the
sum of the median iperf thruput and the average MRTG), but are also somewhat
lower. This has resulted in some of the ratings dropping one step (although just
barely).

On approx Sept 1, the ATM circuit to JAXA was reduced from 3 mbps to 2 mbps
(due to the reduction in requirements because of the ADEOS Il failure), and the
performance dropped accordingly. However, the revised requirements are not
incorporated here yet. The requirements shown here remain above the capacity
of the circuit, and thus are not being met at this time.

Ratings:

Rating Categories:

Excellent : Total Kbps > Requirement * 3

[elfelel: 1.3 * Requirement <= Total Kbps < Requirement * 3
Adequate : Requirement < Total Kbps < Requirement * 1.3
EM: Total Kbps < Requirement.

Bad : Total Kbps < Requirement /3

Where Total Kbps = Integrated Kbps (where available)
Else User Flow + iperf monthly average

Ratings Changes:

Upgrades: AA: None

Downgrades: W¥:

US - JAXA: Adequate -
LaRC - JPL: Adequate -

GSFC - LaRC: Adequate -
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Ratings History:
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The chart above shows the number of sites in each classification since EMSnet testing

started in September 1999.

Note that these ratings do NOT relate to absolute performance -- they are relative to the
EOS requirements. The GPA is calculated based on Excellent: 4, Good: 3, Adequate:

2, Low: 1, Bad: O
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EMSnet Sites

Network Requirements vs. Measured Performance

September 2004

Requirementis :
September 2004 (kbps) Testing
Avyg Rating re Current
Source —» Current | Future Raw |Perf > | user | T | Total | eorated| Requremems |Ratingre
Destinati Team (s) - : | Source —» Dest Nodes | yore (mrTG | Flow | AY9 | Avo khps -
esunauon Sep-04 | Jan-05 kbps | PPS | Kbps Sep-04 | Prev [ Jan-05
GSFC —> ASF QuikSeat, Radarsat na na GSFC-CSAFS — ASF 0 2 8 1267 1285 1260 nia na nia
ASF —= JPL ChiikScat, Radarsat na na ASF — JPL-SEAPAC 264 23 2280 1351 1579 nla nia nia
GSFC —> NOAA | QuikScat 189 189)  GSFC-CSAFS — NESDIS 319 73 228 2930 3159 2930| Excellent E  |Excellent
GSFC —> EDC MOQDIS, LandSat 205361 285261 GSFC-PTH — EDC PTH 78900 9185 65770 275562 341322  200797| Adequate A |Adequate
GSFC —> ERSDAC [F¥aqs 568 568 BDAAC — ERSDAC 96 3 85| 768 852 GOOD G GOOD
GSFC —= JPL ASTER, QuikScat, MLS, etc, 1587 1275 CSAFS — JPL-SEAPAC 1126 123 947 5916 6863 6154| Excellent  E |Excellent
JPL —> GSFC AMSR, ate. 625 1155)  JPL-PODAAC — GDAAC 591 164 397, 12223 12620 Excellent E
LaRC —> JPL TES, MISR 40311 4031 LDAAC — JPL-TES 4588 333 4025 30074 43009 40007 A
GSFC —> LaRC CERES, MISR, MOPITT 50401 58458 GDAAC — LDAAG 20400 457 18923 54791 T73T14 58777 A
[ETTEN -T  MODIS, TES 3784 31695 LDAAC — GDAAC 1223 423 738 50798 51538 DLk GOOD G
US —> JAXA QuikScat, TRMM, AMSR 1986 1665 GSFC-CSAFS — JAXA 83 24 55 1447 1502 1482 A
JAXA —= US AMSR 512 512 JAXA — JPL-SEAPAC 24 26 0 1588 1588 Excellent E
JPL —> NSIDC AMSR 1342 1342| JPL-PODAAC — NSIDC SIDADS 174 52 113 6206 6319 Excellent E
[ETEEET-E Il MODIS, ICESAT. QuikScat 13326 13326]  NSIDC DAAC — GDAAC 674 141 499 16952 17451 [
(e1-1 R -1 Tl MODIS. ICESAT, QuikScat B2660 64118 GSFC-PTH — NSIDC DAAC BEG0 750 7468) 91084 98552 G
Notes: Flow Requirements (from BAH) include TRMM, Terra , Agua, QuikScat, ADEOSH Ratings |
Summary Sep-04 Req |Jan-05
Score Prev| Score
*Criteria: Excellent Total Kbps = Requirement * 3 Excellent 5 5 5
GOOD 1.3 * Requirement <= Total Kbps < Requirement * 3 GOOD 4 4 4
Adequate Fequirement < Total Kbps < Requirement = 1.3 Adequate 1 & 2
LOwW Total Kbps < Requirement LoOw 3 0 2
Total Kbps < Fequirement / 3 BAD 0 0 0
Total 13 | 43| 13
GPA 285 3.08 292




EMSnet Network Performance Measured Performance vs. Requirements September 2004

This graph shows two bars for each source-destination pair. Each bar uses the same actual measured performance, but
compares it to the requirements for two different times (June '04, and October. ‘04). Thus as the requirements increase,
the same measured performance will be lower in comparison.

EMSNet

Measured Performance vs. Requirements

1000% 11 _

Top of Bar: Total Kbps (User Flow + Perf)
Bottom of Bar: Average User Flow

LA E L E N B 3L RSB NS

"Excellent” if top of
* & & &

"GOOD" iftop is
inthis Region

LI e v wo|d CAL I I BRI AL & & "8

["Adsquate” region |

100%: B H

LOW” fiopis
in this region

44 "BAD" iftop is
balow Hils line

% of Requirements

genanple (K} EEREE FRNENILN ] ERX NN Y I e

Requirements

- Sept 04 —
Jan'ns

10%

Interpretation: The bottom of each bar is the average measured MRTG flow to a site. Thus the bottom of each bar
indicates the relationship between the requirements and actual flows. Note that the requirements include a 50%
contingency factor above what was specified by the projects, so a value of 66% would indicate that the project is flowing
as much data as requested. The top of each bar represents the sum of the MRTG user flow plus the iperf measurement —
it is this value which is used as the basis of the ratings



Site Detalls

EMSnet Network Performance September 2004

1) ASF Rating: N/A
Web Page: http://ensight.eos.nasa.gov/Networks/emsnet/ASF_EMS.shtml
Test Results:

Medians of daily tests (mbps)

Source > Dest Best Median Worst User Flow | TOTAL Integrated
GSFC-CSAFS > ASF 1.37 1.26 0.85 0.008 1.27 1.26
ASF > NESDIS 1.38 1.38 0.53
ASF = NSIDC 1.40 1.40 0.45
ASF > GSFC-CSAFS 1.40 1.39 0.49
ASF-> JPL-SEAPAC 1.38 1.35 0.57

Comments: Thruput peaks were about the same as last month, but the medians and daily worst improved
back to previous levels to all destinations. The 1.4 mbps total from ASF - all destinations is as expected for
a single T1 (1.54 mbps) circuit, as is the 1.26 mbps inbound.

The requirement was from ADEOS, and has been deleted. The remaining ASF requirements are very low,
and are mostly based on estimated ECS interDAAC queries, not production flows. These flow estimates are
not considered reliable enough to use as a basis for testing, so the rating is "N/A".

2) GSFC - EDC:

Web Page: _http://ensight.eos.nasa.gov/Networks/emsnet/EDC.shtml

Rating: Continued Adequate

Test Results:

Medians of daily tests (mbps)

Source > Dest Best Median | Worst User Flow | TOTAL Integrated
GSFC-PTH > EDC-PTH 288.0 275.6 251.6 65.8 341.3 299.8
G-DAAC-> EDC LPDAAC 222.9 189.7 122.8

Requirements:
Date mbps Rating
Sept 04, Jan '05 285.4 Adequate

Ccomments:

The rating is based on testing between the GSFC performance test host ("GSFC-PTH"), located outside the
ECS firewall and the EDC performance test host ('"EDC-PTH"), also located outside the ECS firewall The
comparison of the two results above shows the effect of high levels of loading on the GDAAC and the ECS
firewalls. This month the iperf increased a bit, but the MRTG user flow decreased correspondingly.

The rating is now based on the new "Integrated" measurement, presented above, which combines each iperf

test with user flow data for the same time period. The difference between this measurement and the previous

method (the sum of the iperf and MRTG) shows that moderate user flows have only a small effect on iperf
measurements, and thus overstates the network capability.

The 300 mbps integrated measurement is above the requirement, but not by a 30% margin, so the rating

remains "Adequate".
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3) JPL: Ratings: GSFC - JPL: Continued 'Excellent
JPL = GSFC: Continued ' Excellent

LaRC > JPL: ¥ Adequate >
Web Pages:
http://ensight.eos. nasa.gov/Networks/emsnet/JPL _SEAPAC.shtml
http://ensight.eos.nasa.gov/Networks/emsnet/JPL_ PODAAC.shtml
http://ensight.eos.nasa.gov/Networks/emsnet/JPL_TES.shtml
http://ensight.eos.nasa.gov/Missions/terra/JPL_MISR.shtml

Test Results:

Medians of daily tests (mbps)

Source > Dest Best Median Worst User Flow | TOTAL | Integrated
GSFC-CSAFS - JPL-SEAPAC 6.26 5.92 2.23 0.95 6.86 6.15
LaRC DAAC - JPL-TES 40.40 39.97 20.31 4.02 44.00 40.01
LaRC DAAC > JPL-MISR 40.55 40.12 21.13
JPL-PODAAC-> GSFC DAAC 12.31 12.22 5.66 0.40 | 12.62 |

Requirements:

Source > Dest Date mbps Rating
GSFC - JPL combined Sept '04 1.60 Excellent
JPL > GSFC combined Sept '04 0.63 Excellent
LaRC DAAC > JPL-TES Sept '04 30.6 Adequate
LaRC DAAC - JPL-MISR Sept '04 18.5 Adequate
LaRC DAAC > JPL-Combined Sept '04 40.3

Comments:

GSFC 2> JPL: Performance on this circuit has been mostly stable since the BOP switchover on 15 August
'02; well above the requirement; the rating remains "Excellent". The new "integrated" data here, like EDC,
combines the iperf and user flow for each individual test. In this case the integrated result is just slightly
higher than the iperf results alone, and substantially lower than the sum of the median iperf and average
MRTG. This again indicates that a small average user flow added to the median iperf to the average MRTG
overstates the true situation.

LDAAC-> JPL: Performance testing from LDAAC to JPL-TES has been stable at 40 mbps since testing was
restored on Feb 29. Iperf results to JPL-MISR was very similar to TES -- Iperf testing was restored in
August, so the MISR results above are again from iperf (had been from ftp when the iperf tests were blocked).
The integrated result in this case is also well below the sum of the median iperf and average MRTG.

Note: The measured thruput is above both the MISR and TES requirements, but below their combined value.
However, the MISR requirement is open to some interpretation. The formal QA flow is only 9.7 mbps — this
value is used to generate the "combined" requirement. The rating is nhow based on the "integrated"
measurement, and is very slightly below this requirement, so the rating drops to "Low".

Note: the science data also flows on the same circuit. If this was added to the requirement, it would push the
total MISR flow requirement to 18.5 mbps, and the total requirement to 49.1 mbps, which is higher than the
nominal circuit speed. This configuration is based on a management decision to set the circuit capacity at this
level to reduce cost, in the expectation that both projects' requirements are bursty and include contingency.
Thus the actual requirements of both projects are expected to be met with this circuit capacity.

JPL > GSFC: The requirement from JPL to GSFC includes flows from NASDA and ASF which go via JPL,
and includes GSFC and NOAA destinations. Since many of these flows were related to ADEOS, this
requirement dropped substantially with the removal of ADEQOS. The combined requirement is now only 0.63
mbps, and the combined 12.6 mbps thruput is more than 3 times that, so the rating remains "Excellent".
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4) NSIDC: Ratings: GSFC > NSIDC: Continued
d

NSIDC - GSFC: Continued [€]eJs)
Web Page: http://ensight.eos.nasa.gov/Networks/emsnet/NSIDC EMS.shtml

GSFC <> NSIDC Test Results:
Medians of daily tests (mbps)

Source - Dest

Best Median Worst User Flow | TOTAL Integrated
GSFC-PTH > NSIDC 91.7 91.1 56.4 7.5 98.6 91.4
GSFC-DAAC - NSIDC 914 90.9 50.8
NSIDC > GSFC-DAAC 17.0 17.0 15.6 0.5] 17.5]
Requirements:
Source - Dest Date mbps Rating
GSFC > NSIDC Sept '04 62.7 Good
NSIDC - GSFC Sept '04 13.3 Good
Comments:

GSFC 2> NSIDC: The rating is based on testing from the GSFC-PTH to the NSIDC DAAC. This node is
outside the GSFC ECS firewall, and has about the same peaks and median, but slightly higher daily worst
values compared to the GDAAC. The performance is more than 30% above the requirement, so the rating
remains "Good". The requirement varies from month to month based on planned ICESAT reprocessing. Like
most other sites, the new "Integrated"” results are close to the iperf results, and substantially lower than the
sum of the median iperf and average MRTG

NSIDC 2> GSFC: Performance from NSIDC to GSFC remains slightly above the boundary to "Good".

Other Testing:

Source = Dest Medlan? n?l; FEisa)uly tests
Best Median | Worst | Requirement Rating

JPL > NSIDC-SIDADS 6.21 6.21 4.17 1.08 | Excellent
GSFC-ISIPS = NSIDC (ftp) 1.20 1.01 0.87

GSFC-ISIPS = NSIDC (iperf) 5.25 4.53 3.92

NSIDC = GSFC-ISIPS (iperf) 17.24 17.17 14.26

LDAAC > NSIDC 5.45 4.89 4.69 0.07 | Excellent
ASF = NSIDC 1.40 1.40 0.45 0.73

Comments:

JPL 2> NSIDC-SIDADS: Performance has been very steady from JPL since the Aug '02 BOP switchover,
exceeding the modest requirement.

GSFEC-ISIPS €& 2> NSIDC:_ Performance from ISIPS to NSIDC — both ftp and iperf -- had a step drop on July
12 (medians were 7 mbps for ftp and 35 mbps for iperf until that date). It appears that send window scaling
has been disabled on the ISIPS HP-UX machine. Testing from NSIDC to ISIPS was not affected, and gets
very similar thruput as NSIDC to GDAAC.

LDAAC > NSIDC: Thruput from LDAAC to NSIDC has been steady since August '03. The very low
requirement produces a rating of “Excellent”.

ASF 2 NSIDC: The median thruput remains more than 30 % above the LASP requirement, but not by a
factor of 3 any more, so the rating continues "Good".
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5) GSFC <> LaRC: Ratings: GDAAC > LDAAC: ¥ Adequat

LDAAC - GDAAC: Continued [€fe]e]s|
Web Page: http://ensight.eos.nasa.gov/Networks/emsnet/LARC.shtml

Test Results:

Medians of daily tests (mbps)

Source > Dest Best Median Worst User Flow | TOTAL Integrated
GDAAC - LDAAC 58.4 54.8 29.2 18.9 73.7 58.8
GSFC-PTH - LDAAC 58.8 56.1 154
GSFC-PTH - LaTIS 58.8 57.5 19.3
LDAAC > GDAAC 51.1 50.8 44.2 0.7 ]| 51.5 | 50.8 |

Requirements:
Source - Dest Date Mbps Rating
GDAAC - LDAAC July ‘04 59.4 Low
LDAAC > GDAAC July ‘04 31.8 Good

Comments: GSFC = LaRC: Performance and user flow from GDAAC to LDAAC was stable. However, the
change in methodology to how use the lower iuntegrated measurements, along with a small increase in the
requirements dropped the rating to "Low". Testing from GSFC-PTH to LDAAC and from GSFC-PTH to LaTIS
is very similar to testing from GDAAC to LDAAC. Like all other sites, the new "Integrated" results are
substantially lower than the sum of the median iperf and average MRTG

LaRC > GSFC: Performance remains stable since the June '03 upgrade to meet the backhaul requirements.
The FY '04 requirement jumped from 6.8 mbps to 31.7 mbps in Oct '03, to incorporate this backhaul of all
LaRC science outflow via GSFC (which has apparently not started thus far). The thruput is more than 30%
above this requirement, so the Jan ‘04 rating remains "good".

6) NOAA NESDIS: Rating: Continued Excellent
Web Page: _http://ensight.eos.nasa.gov/Networks/emsnet/NOAA NESDIS.shtml

Test Results:

Medians of daily tests (mbps)

Source > Dest Best Median Worst User Flow | TOTAL Integrated
GSFC-CSAFS > NESDIS 2.93 2.93 1.66 0.23 3.16 2.93
ASF > NESDIS 1.38 1.38 0.53
JAXA (NASDA) > NESDIS 1.43 1.39 0.52

Requirements:

Source - Dest FY Mbps Rating

GSFC-CSAFS > NESDIS '04 0.19 Excellent

Comments: With the deletion of the ADEQOS flows from ASF, the dominant flow to NOAA is Quikscat data,
from GSFC CSAFS.

Like other sites, the new "Integrated" results are substantially lower than the sum of the median iperf and
average MRTG In this case the 3.16 mbps total iperf + user flow exceeds the 2 x T1 circuit capacity,
providing strong evidence that the integrated results are more accurate. Since the thruput is more than 3
times the FY '04 requirement, the rating is "Excellent".

Performance from JAXA dropped a bit due to the ATM circuit reduction. Also note that the flow from JAXA is
limited by the TCP window size of the JAXA test source, and the long RTT.
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7) US € > JAXA (NASDA): Ratings: GSFC > JAXA: ¥ Adequate >

JAXA - US: Continued Excellent
Web Pages http://ensight.eos.nasa.gov/Networks/emsnet/NASDA EOC.shtml
http://ensight.eos.nasa.gov/Networks/emsnet/JPL _ SEAPAC.shtml
http://ensight.eos.nasa.gov/Networks/emsnet/GSFC SAFS.shtml

Test Results:

Medians of daily tests (mbps)

Source > Dest

Best Median Worst User Flow | TOTAL | Integrated
GSFC-CSAFS > JAXA-EOC 1.56 1.45 0.97 0.06 151 1.48
JAXA-EOC > JPL-SEAPAC 1.61 1.59 0.76 0.02 1.61
JAXA-EOC > GSFC-CSAFS 1.47 141 0.57

Requirements

Source > Dest Date mbps Rating
GSFC > JAXA July '04 1.99
JAXA > US FY '03, '04 0.51 Excellent

Comments: US > JAXA: The requirements above were reduced in November '03, due to the removal of
ADEOS flows. Performance dropped this month, consistent with the ATM circuit reduction from 3 mbps to 2
mbps. (using multiple TCP streams to mitigate the TCP window size limitation at JAXA). However, the
requirement has not been revised related to this circuit reduction, so the rating drops to "Low". Note that the
circuit appears to be working nominally.

Note: The requirement still includes 4 ISTs at JAXA for AMSR-E. Each IST has a requirement for 311 kbps, for a total of
1244 kbps. It could be questioned whether JAXA intends to operate all four of the ISTs simultaneously, or whether some
ISTs are backups, in which case the network requirements would be reduced to a lower value.

JAXA 2> US: Performance also dropped consistent with the ATM circuit reduction. The requirement was
reduced in November '03 due to the removal of ADEOS requirements. The rating remains "Excellent".

Note: JAXA has not yet implemented testing with multiple tcp streams, so performance to GSFC is limited by
the TCP window size on JAXA's test machine, in conjunction with the long RTT. In order to reflect the actual
capability of network, the rating is derived from testing from JAXA to JPL, which uses the same Trans-Pacific
circuit, but has a shorter RTT, so will not be limited by the TCP window size. The Trans-Pacific circuit
connects into the higher speed domestic EMSnet at JPL, which is not expected to be the limiting factor.

8) GSFC > ERSDAC: Rating: Continued
Web Page :http://ensight.eos.nasa.gov/Networks/emsnet/ERSDAC.shtml

Test Results:

Medians of daily tests (kbps)
Best Median Worst User Flow TOTAL
GSFC - ERSDAC 776 768 454 85 852

Source > Dest

Requirements:
Source - Dest FY Kbps Rating
GSFC > ERSDAC '03, '04 568
Comments: Thruput since June '02, using the 1 mbps ATM connection had been very stable (except for a
problem period from 12 November '02 to 3 Jan '03). The requirement was revised down from 668 kbps in

November '03, so the total user flow plus iperf is more than 30 % over the requirement, and the rating remains
"Good".

It is planned to switch this flow to use APAN in the near future. Testing to support this is planned in October.



